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Abstract.  Five naticiform gastropod species, not commonly found in Cretaceous rocks on the Pacific slope of North
America, are described, and their paleobiogeographic implications are discussed. The moderately large Tylostoma alli-
soni, sp. nov. of Early Cretaceous (late Aptian) age from northern Baja California, Mexico, represents the earliest record
of this tylostomatid genus in North America. Restudy of the Late Cretaceous (late early to early late Maastrichtian)
Phasianella garzana Anderson, 1958, from central California, revealed that it might be a Tylostoina. These two species,
along with Tylostoma? sp. indet. of late Aptian age from northern Baja California, represent all the known occurrences
of this genus from the study area. Tylostoma is a cosmopolitan gastropod genus that originated during the Late Jurassic
in the Old World Tethys Sea region.

The very rare Pictavia santana, sp. nov. of Late Cretaceous (late Turonian) age from southern California represents
the first and youngest record of this obscure naticiform genus in the New World. Pictavia originated during the Late
Triassic in the Tethys Sea region.

The moderately large Prisconatica hesperia, sp. nov. of Late Cretaceous (late Santonian to early Campanian) age,
from near Nanaimo, Vancouver Island, British Columbia, and rare in the Santa Ana Mountains, southern California,
represents the first record of this obscure naticiform genus on the Pacific slope of North America, as well as its youngest
and northernmost record. Prisconatica apparently originated during the Early Cretaceous (Albian) in the New World.

INTRODUCTION (Allison, 1955) from the Pacific slope of North America.
These species are from strata that Allison originally re-
ported as being middle Albian, but later (Allison, 1974)
refined as being upper Aptian. Our restudy of Allison’s
original material, as well as additional specimens found
in museum collections, revealed that one of these species
is Tylostowma allisoni, sp. nov. and the other is Tylostoma?
sp. indet.

The record of Tylostoma is herein tentatively extended
into California, based on the recognition of a rare species,

While studying the collections of several museums that
have Cretaceous fossils from the region extending from
Vancouver Island, British Columbia, Canada, southward
to Baja California, Mexico, we came across some mostly
large, naticiform gastropods that are not commonly found
in the study area. Inquiries to our colleagues in British
Columbia resulted in the loan of some additional and very
useful specimens.

Three genera of naticiform gastropods are represented

in our study: Tylostoma Sharpe, 1849; Pictavia Coss- Tylostoma? garzana (Anderson, 1958), described as a
mann, 1925; and Prisconatica Gabb, 1877. As will be Phasianella Lamarck, 1804, from upper lower to lower
discussed in this paper, these genera have traditionally upper Maastrichtian strata of central California.
been regarded as naticids, but now this assignment is Pictavia Cossmann, 1925, as will be discussed later,
questioned. Bandel (1999) reported that the early history was predominantly known from Jurassic strata in the Old
of the naticids is difficult to ascertain because of unrec- World. The paleobiogeographic range of this genus is
ognized convergence in form of fossil species belonging herein tentatively extended to the Pacific slope of North
to unrelated groups of gastropods. America, based on the discovery of the very rare Pictavia
Tylostoma Sharpe, 1849, is an extinct genus indicative santana, sp. nov. in upper Turonian rocks in southern
of tropical to warm-temperature seas (Sohl, 1971; Koll- California.
mann, 1992). Although it was widespread during the Cre- The paleontologic record of Prisconatica Gabb, 1877,

taceous, only two species have been previously reported is sparse. As will be discussed later, it is apparently re-
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Figure 1. Locator map and chronostratigraphic positions of the new and restudied Late Cretaceous gastropods. Geologic ages from
Gradstein et al. (1994). 1 = Brannen Lake. 2 = Los Banos Creek. 3 & 4 = Santa Ana Mountains. 5 = Punta China.

stricted to Cretaceous rocks of the New World. The pa-
leobiogeographic range of this genus in North America
1s herein extended to the Pacific slope of North America,
based on the recognition of Prisconatica hesperia, sp.
nov. in collections from the uppermost Santonian to lower
Campanian strata of Vancouver Island, British Columbia,
and from lower Campanian strata in southern California.
These specimens, which are locally moderately common,
represent the youngest species of Prisconatica.

The objectives of this paper are to describe and illus-
trate the above-mentioned naticiform species and to de-
termine or update their stratigraphic occurrences. This pa-
per establishes more fully the paleontologic record of 7y-
lostoma on the Pacific slope of North America and also
establishes for the first time in this area, the occurrence
of Pictavia and Prisconatica. All of this new information
significantly extends the paleobiogeographic ranges of
these uncommon gastropods.

The geologic ages and depositional environments of
the study area formations and members cited in this pre-
sent paper have been summarized in recent papers by

Squires & Saul (2001, 2003) and Saul & Squires (2003).
The locales and stage occurrences of the new species and
restudied species are shown in Figure 1. Morphological
terms used here are defined by Cox (1960) and Linsley
(1977). Abbreviations used for catalog and locality num-
bers are: CAS, California Academy of Sciences, San
Francisco; GSC, Geological Society of Canada, Vancou-
ver; LACMIP, Natural History Museum of Los Angeles
County, Invertebrate Paleontology Section; RBCM, Roy-
al British Columbia Museum, Victoria; SDSNH, San Di-
ego Society of Natural History, San Diego; UCMP, Uni-
versity of California Museum of Paleontology (Berkeley);
VIPM, Vancouver Island Paleontological Museum at
Qualicum Beach, British Columbia.

PALEOBIOGEOGRAPHY

Tylostoma

According to Cossmann (1925), the earliest record of
Tylostoma is the Late Jurassic (Kimmeridgian) Pterodon-
ta corallina Etallon in Loriol, 1887, from France. Al-
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though Gemmellaro (1878) named Tylostoma rimatum, T.
sellae, T. antiquum, T. zitteli, and T. densistriatum from
Lower Jurassic strata of Sicily, his generic assignment is
not plausible. The first four are very similar to each other
and appear to belong to the pseudomelaniid genus Oonia
Gemmellaro, 1878, rather than to Tylostoma, because of
their taller and narrower spire, wider and somewhat an-
gular peripheral region on the last whorl, and occasion-
ally, a well delineated anterior portion of the inner lip.
“Tylostoma” densistriarum has an abapical canal, which
is a morphologic feature not associated with Tylostowua.

By the latest Jurassic, Tylostoma had spread into Sicily
and the Carpathian Mountains region of eastern Europe
(Cossmann, 1925), and during the Early Cretaceous (Neo-
comian) Tylostoina was present in western Europe (Pictet
& Campiche, 1863) and South America (Weaver, 1931;
Riccardi, 1988:table 5). By the late Early Cretaceous (Ap-
tian), Tylostoma had become widespread, with species
known from Sinai (Abbass, 1963), Tunisia (Pervinquiere,
1912; Darteville & Brebion, 1956), Japan (Nagao, 1934;
Kase, 1984), Switzerland, France, and England (Coss-
mann, 1925), and Baja California (Allison, 1955), as well
as questionably from Angola (Darteville & Brebion,
1956). Its arrival in Baja California coincided with both
a global trend of rising sea level (Haq et al., 1987) and
with warm and equable surface waters (Frakes, 1999). A
likely dispersal route might have been by way of the east-
ernmost Tethys (Japan) and the northern Pacific gyre. The
evidence is that earlier southward occurrences are lacking
in the mainland of Mexico, the Gulf Coast of the United
States, and northern South America. If Tylostoma had ar-
rived on the Pacific slope of North America via an equa-
torial route connected to the western Tethys, there should
be some record of it in these low-latitude locales.

During the Albian, Tylostoma continued to be present
in Europe (Cossmann, 1925), as well as in Tunisia and
the Angola-Gabon region (Darteville & Brebion, 1956),
but it also spread into central Texas (Stanton, 1947; Akers
& Akers, 1997). The Albian might have been the time of
peak diversity for Tylostoma, based on reports by Coss-
mann (1925) and Akers & Akers (1997), but determina-
tion of the ages of some occurrences is difficult because
of imprecise stratigraphy.

Relatively few Cenomanian species of Tylosroma are
known, but it has been reported from strata of this age in
France (Cossmann, 1925) and Texas (Akers & Akers,
1997).

The Turonian nearly rivaled the Albian in terms of di-
versity and widespread distribution of Tylostomna, with
species reported from Portugal (Sharpe, 1849), Gabon
(Darteville & Brebion, 1956), Tunisia and Syria (Pervin-
quiere, 1912), Egypt and Sinai (Abbass, 1963), Mada-
gascar (Darteville & Brebion, 1956), the Caucasus Moun-
tains of the Black Sea area and central Asia (Pchelintsev,
1951), northeastern Brazil (White, 1887; Bengston, 1983:
table 3), and southern California (this paper).

Post-Turonian species of Tylostoma are rare. Pchelin-
tsev (1951) reported a single species from the Santonian
of central Asia. No Campanian species have been report-
ed. The only Maastrichtian occurrence that we are aware
of is 7.7 garzaua (Anderson, 1958) from upper lower to
lower upper Maastrichtian strata of central California.

Rosenkrantz (1970) reported Tylostoma ampullariae-
Jornie Ravn (1902) from middle Danian strata of Den-
mark and Belgium, and he reported Tylostoma sp. aff. T.
ampullariaefore Ravn from upper Danian strata of West
Greenland. Kollmann & Peel (1983) regarded these two
taxa to be conspecific, thus, the youngest species of Ty-
lostoma is T. ampullariaeforme.

Pictavia

Pictavia evidently originated during the Late Triassic
in western Europe (Cossmann, 1925). During the Middle
and Late Jurassic, it was mostly confined to western Eu-
rope (Cossmann, 1925), but at least one species occurred
in East Africa (Cox, 1965). Near the end of the Jurassic,
the genus had been reduced to two known species, one
from France and one from the Carpathian Mountains re-
gion of eastern Europe (Cossmann, 1925). The Creta-
ceous record of this genus is sparse. Other than a middle
Albian to early Cenomanian species from Austria (Koll-
mann, 1978), the only other Cretaceous record is Pictavia
santana, sp. nov, from the late Turonian of southern Cal-
ifornia. It represents the youngest record of this genus.
The spread of Tethyan forms, like Picravia, into Califor-
nia during the Turonian might, in part, reflect the closing
of the connection between the eastern North Pacific and
Canadian Arctic seas, and, in part, result from the high
sea stand of the Turonian. The Turonian coincided with
exceptional warming (Frakes, 1999), which allowed a
conspicuous number of Tethyan forms, including rudists,
to exist in late Turonian faunas of Oregon and northern
California (Saul, 1986). In addition, the seaway across
southern Mexico, which persisted through the Turonian,
was apparently widest in the Turonian (Imlay, 1944;
Alencaster, 1984). This Turonian high-sea stand would
have facilitated faunal exchanges between the Old World
and the eastern North Pacific Province (Saul, 1986).

Prisconatica

The earliest known record of this genus is Prisconatica
pedernalis (Gabb, 1869) of middle Albian age from near
Arivechi, Sonora, Mexico (Gabb, 1869; King, 1939). The
genus is also known from Cretaceous strata near Ollon,
Cajatamba Province, coastal central Peru (Gabb, 1877).
but the exact age of its occurrence there is not known.
From the late Albian to the early Santonian, the paleo-
biogeographic record of Prisconatica is not known. By
late Santonian/early Campanian, Prisconatica had immi-
grated to southern California and to Vancouver Island,
British Columbia. Prisconatica hesperia, sp. nov., from
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these two areas is the youngest record of this genus. Pris-
conatica was apparently confined to the New World.

SYSTEMATIC PALEONTOLOGY
Superorder CAENOGASTROPODA? Cox, 1959

Family TYLOSTOMATIDAE Stoliczka, 1868, emended
Squires & Saul

[synonym: Tylostomidae Pchelintsev, 1951]

Discussion: Family Tylostomatidae [note: the combining
form of the Greek noun sroma (mouth) is sromat-], in our
opinion, is monotypic. There has been considerable un-
certainty and instability concerning the systematic place-
ment of Tylostoma Sharpe, 1849. Stolickza (1868:294)
stated that he did not know of a single genus of Recent
gastropods that can be closely compared with Tylostoma,
and he placed it in his subfamily Tylostominae within
family Naticidae Guilding, 1834 (not Forbes, 1838; sce
Kabat, 2000). Under ICZN Article 36.1, a family-level
name is deemed simultaneously established at all levels
(e.g., family, subfamily) upon its initial description
(ICZN, 1999). Cossmann (1925) placed this genus in
family Euspiridae Cossmann, 1907. Pchelintsev (1951)
placed Tylostoma in his family Tylostomidae Pchelintsev,
1951, but he was unaware that Stoliczka had already used
the name. Most modern workers (e.g., Darteville & Bre-
bion, 1956; Ponder & Warén, 1988; Akers & AKkers,
1997) have followed Wenz (1941) and placed Tylostoina
in family Naticidae. Kase (1984) tentatively placed Ty-
lostoma in family Naticidae, although he did not state
why he regarded this assignment as tentative. Kabat
(1991) suggested that Tylostoma might not even belong
to the Caenogastropoda. Kase & Ishikawa (2003) report-
ed that all Jurassic and Early Cretaceous gastropods pre-
viously regarded as naticids belong to Ampullospiridae
Cox, 1930. Until more detailed studies are available,
however, we are reluctant to implement their all-inclusive
taxonomic comment.

Although Tylostoma has traditionally been considered
to be a naticid, it has characters that set if off from na-
ticids: usually elongate shell, internal varices (commonly
two per whorl), and predominantly orthocline growth
lines that are prosocline only on the subsutural and basal
areas. In addition, Tylostonia seems to have a radial ap-
erture, which means that the plane of the aperture is not
at an angle to the shell axis (see Linsley, 1977:fig. 1).
Kase (1984) also referred to the radial aperture of Tylos-
toma. Using the convention of Linsley (1977:fig. 1), most
naticids have a tangential aperture, which means that the
plane of the aperture is at an angle to the shell axis but
parallel to the substrate. Furthermore, most naticids have
a prosocline growth line which results from having a tan-
gential aperture. Linsley (1977) suggested that a tangen-
tial aperture gives gastropods a better chance at snugging
down to the substrate, in case of attack. Naticids are noted

for living in sand (rather than mud) and burrowing
through it in search of prey (Kabat, 1990). So, it would
seem that the tangential apertural plane and prosocline
growth lines of most naticids help streamline them to
make better headway through sand. Thus, it would seem
that Tylostoma, which has a radial aperture and opisth-
ocline-growth lines carried its shell differently than do
most naticids. In addition, Texas Tylostoma specimens
stored at LACMIP are in very fine-grained rock, not in
sandstone. Assuming that these specimens underwent
burial in place, they would have lived in mud substrate.

In summary, we exclude Tylostomatidae from within
the definition and scope of Naticidae, thereby making Ty-
lostomatidae incertae sedis within Caenogastropoda. The
usually elongate shell, internal varices, orthocline-growth
lines, radial aperture, and preference for muddy substrate
set Tylostoma apart from naticids.

Genus Tylostoma Sharpe, 1849
[synonyms: Varigera d’Orbigny, 1850a and
Varicigera Douvillé. 1916]

Type species: Tylostoma torrnbiae Sharpe, 1849, by sub-
sequent designation (White, 1880:142); Cretaceous, Por-
tugal.

Diagnosis: Shell commonly large, naticiform, elongate to
nearly spherical, smooth. spire very low to high, whorls
rounded, anomphalous, aperture radial, inner lip simple
and commonly covered by thin to rarely thick callus, bas-
al lip broadly curved dorsally, outer lip usually thickened
to form internal varices (commonly two per whorl), outer
lip occasionally flared, growth lines predominantly or-
thocline, but prosocline on subsutural and basal areas.

Discussion: Stoliczka (1868:292) reported Varigera
d’Orbigny, 1850a, to be a junior synonym of Tylostoma,
and Cossmann (1925:61) agreed. Kabat (1991:437) also
included Varicigera Douvillé, 1916, as a junior synonym
of Tylostoma.

There has been some confusion about which species is
the type species of Tylostoma. Most workers have fol-
lowed Wenz (1941:1026) and used Tviostoma globosuni
as the type species. This confusion stems from the fact
that Sharpe (1849) did not designate a type species for
Tylostoua, and White (1880:142) incorrectly inferred that
Sharpe had designated one: namely, Tylostoma torrubiae
Sharpe. 1949. According to ICZN Article 69.1.1 (ICZN,
1999). Tyviostoma torrubiae, however, does become the
type species because White stated it was already the type
species and he used it as the type. The designation of
Tylostoma globosum Sharpe as the type species by Wenz
(1941:1026), therefore, is invalid. This is fortunate be-
cause, as will be discussed in the next paragraph, 7. glo-
boswmn is unusually spherical for a Tylostoma. Kabat
(1991:437) correctly reported the type species to be Ty-
lostoma torrnbiae Sharpe, 1849.
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Tylostoma shows a considerable range in the shape of
the last whorl and the height of the spire. Tylostoma glo-
bosum Sharpe (1849:379, pl. 9, figs. 5, 6), from Turonian
strata of Europe and Africa (Pervinquiere, 1912; Coss-
mann, 1925), for example, is nearly spherical, with a very
low spire, overlapping whorls, and probably a thickened
outer lip (Wenz, 1941:1027, fig. 2941). Tylostoma cossoni
Thomas, 1890, from Turonian strata in Gabon, Tunisia,
Egypt, and Madagascar (Darteville & Brebion, 1956), has
a low spire but not as low as on 7. globosum. Tylostoma
gadensis Abbass, 1963, from Turonian strata of Sinai,
shows a range from a low to a moderately high spire.
Most reported species of 7Tvlostoma are less globose and
have a much taller spire than 7. globosum (e.g., see Gabb,
1869; Bose, 1910; Cossmann, 1925; Nagao, 1934; Stan-
ton, 1947; Allison, 1955; Abbass, 1963; Kase, 1984; Ak-
ers & Akers, 1997), and the two species described herein
also have a high spire.

Many specimens of Tylostoma are preserved as stein-
kerns (internal molds). On these internal molds, inner var-
ices are commonly present (each varix probably coinci-
dent with longitudinal prominence parallel to growth lines
on outer surface of shell). Stoliczka (1868:293) reported,
however, that the internal varices are not always present
on the spire whorls.

For a discussion of the taxonomic history of 7ylosto-
ma, see Kase (1984:156). As summarized by him, there
has been considerable confusion in the literature regard-
ing whether Prerodonta d’Orbigny, 1842, and Tylostoma
are synonymous, or if Prerodonta is so distinctly different
as to be in a different family. Stoliczka (1867) believed
Pterodonta to be congeneric with Tylostoma. Stoliczka
also believed that Pterodonta is a strombid because Prer-
odonta has an expansion of the outer lip and an aperture
whose abapical end is notched or produced into a short
canal. Although some Pterodonta species (e.g., Pterodon-
ta elongata d’Orbigny, 1842, and Pterodonta ovata
d’Orbigny, 1842) do show winglike expansions of the
outer lip, the illustration of Prerodonta inflata d’Orbigny
(1842:219), the species designated by Cossmann (1904)
as the type species of Prerodonta, unfortunately, only
shows the abapertural view, and the aperture does not
appear to be expanded. Kollmann (1985:99, figs. 5d. e)
provided an apertural view of this species, and the spec-
imen is a tear-drop-shaped steinkern whose aperture is
poorly preserved. Wenz (1940) and Kollmann (1985) as-
signed P. inflata to the stromboidean family Colombel-
linidae Fischer, 1884.

Darteville & Brebion’s (1956:41, pl. 3, figs. 4a, b) il-
lustrations of Prerodonta inflata do not look like any oth-
er illustrations of this gastropod, and we believe their
specimen is misidentified as to genus and species and
should be placed in Tylostoma.

Wenz (1941) listed two subgenera in genus Tylostoina:
Tylostoma sensu stricto and Stelzneria Geinitz, 1874
(type species: Stelzneria cepaceunt Geinitz, 1874, Ceno-

manian of Europe). Stelzneria is based only on its type
species (see Wenz, 1941:fig. 2942). Kabat (1991:437) re-
ported that Stelzneria is referable to family Stiliferidae H.
Adams & A. Adams, 1853. There are no subgenera,
therefore, of Tylostoma.

According to Kase (1984:157), several other genera
have been confused with 7Ty/ostoma, and he discussed the
differences. The most similar of these genera is Amau-
rellina Fischer, 1885 (type species: Natica spirata La-
marck, 1804), which is characterized by a narrow and
high spire, tabulate whorls, a wide aperture, a narrow um-
bilicus, and no inner varices. The least similar of these
genera is Pseudamiaunra Fischer, 1885, which is charac-
terized by a high spire, channeled suture, commonly oc-
curring spiral sculpture, no umbilicus (or only a small
slit), and no inner varices. Natica bulbiformis Sowerby,
1832, the type species of Pseudamaura, also has tabulate
whorls, nearly straight growth lines, and a prominent cal-
lus on the inner lip. Pseudamaura has traditionally been
placed in the Naticidae. The work of Kowalke & Bandel
(1996) and Kowalke (1998), however, has shown that
Pseudamaura has a protoconch different from that of Na-
ticidae, and the genus is now placed in family Pseuda-
mauridae Kowalke & Bandel. 1996. Furthermore, Pseu-
damauridae has just recently been recognized (Kowalke
& Bandel, 1996; Bandel, 1999) as representing probable
cerithimorphoid gastropods.

Tylostoma resembles Pseudotylostoma Thering, 1903,
which is based only on its type species, Pseudotylostonia
romeroi Thering, 1903, from Cretaceous strata of southern
Argentina. This species is known from the provincial Ro-
canéen Stage., which, according to Ameghino (1906), is
equivalent to the Cenomanian. Unfortunately, all the pub-
lished illustrations of P. romeroi Thering (1903:207, pl.
1, fig. 8; Wenz, 1941:fig. 2928) only show the abapertural
view of the same steinkern. More specimens are needed
to ascertain the full morphology of this genus and to
properly establish its taxonomic status.

Tylostoma allisoni Squires & Saul, sp. nov.
(Figures 2-6)

Tylostoma (Tylostoma) cf. T. (T.) materiniun White. Allison,
1955:428, pl. 44, fig. 16.

Diagnosis: Large Tylostomma with shell moderately ovate-
elongate, spire high, last whorl with very narrow varix
on left side, inner lip with thin callus, outer lip thick, and
growth lines mostly orthocline, but prosocline on subsu-
tural and basal areas.

Description: Shell large (up to 123 mm in height), ovate-
elongate, and thick. Shell height/shell diameter ratio ap-
proximately 2. Spire high, approximately 35% of shell
height. Pleural angle approximately 55°. Protoconch miss-
ing. Teleoconch whorls seven. Suture moderately im-
pressed. Whorls rounded and smooth: last whorl with
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Figures 2-7. Specimens coated with ammonium chlonde. Figures 2-6. Tylostoma allisoni Squires & Saul, sp. nov. Figures 2-3.
Holytype UCMP 33732, UCMP loc. A-8321, X0.75. Figure 2. Apertural view. Figure 3. Left-lateral view. Figures 4-6. Paratype CAS
69105, Punta China, Baja California, Mexico, X0.9. Figure 4. Apertural view. Figure 5. Left-lateral view. Figure 6. Abapertural view.
Figure 7. Tylostoma? sp. indet., Hypotype UCMP 33741, UCMP loc. A-8317, X1, abapertural view.
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slight shoulder. Specimens with slightly decorticated
shells showing one prominent, very narrow varix along
peripheral margin on left side of last whorl at exactly 90°
to aperture. Anomphalous. Aperture oval, radial, approx-
imately 46% of shell height. Inner lip with thin callus.
Outer lip thick. Columella smooth. Growth lines mostly
orthocline but prosocline on subsutural and basal areas,
with greatest deflection on last whorl periphery.

Holotype: UCMP 33732.

Dimensions of holotype: Specimen of seven whorls,
height 123 mm, diameter 58 mm.

Type locality: UCMP A-8321, 31°32'N, 116°39'30"W.
Paratype: CAS 69105.
Geologic age: Late Aptian.

Distribution: Alisitos Formation, upper member, north-
ern Baja California, Mexico.

Discussion: In addition to the holotype and paratype, we
were able to identify only one other specimen, which is
a former UCMP specimen now stored at SDSNH. This
latter specimen, of which the right half of the spire is
missing, is from UCMP loc. A-8331. All three specimens
of the new species are from the upper member of the
Alisitios Formation at Punta China, Baja California, Mex-
ico. The holotype of the new species has been moderately
compressed dorsoventrally, thus the left-lateral view
shown in Figure 3 looks somewhat narrow.

The new species is closely similar to Tylostoma mi-
yakoense Nagao (1934:247-249, pl. 34, figs. 1-7; pl. 35,
figs. 1, la—c; pl. 39, fig. 3; Kase, 1984:158-159, pl. 26,
figs. 1-4) from upper Aptian to lower Albian strata of
northeastern Honshu, Japan (Kase, 1984), but the new
species differs by having a larger shell, a more slender
last whorl (height is approximately 2 times the diameter,
rather than 1.6), a narrower pleural angle (55° rather than
75°), and a wider aperture.

The new species is similar to Tylostoma rumidum (Shu-
mard, 1853:208, pl. 5, fig. 3; Stanton, 1947:70-71, pl. 53,
figs. 6-9; Akers & Akers, 1997:150, fig. 142 [in part])
from Albian strata in Texas and Louisiana (Akers & Ak-
ers, 1997), but differs from 7. rumidum by having an oval
rather than a comma-shaped aperture, much narrower var-
ix, and more impressed sutures. The new species is also
similar to Tylostoma kentense Stanton (1947:69, pl. 52,
figs. 4, 5, 10; Akers & Akers, 1997:148, fig. 140 [in part])
from Cenomanian strata of Culbertson County, Texas
(Akers & Akers, 1997), but differs from 7. kentense by
having an oval rather than a subquadrate aperture and a
thinner callus on the inner lip. In addition, the new spe-
cies is similar to Prerodonta? gramanensis Muniz (1993:
125, pl. 12, figs. 4,5) from Campanian to Maastrichitan
strata of northeastern Brazil, but differs from P.? gra-
manensis by not having a thick callus on the inner lip.

The new species differs from Tylostoma waterinum
White (1887:189, pl. 17, fig. 1; Maury, 1937:196-197,
pl. 15, fig. 2, pl. 16, fig. 1) from Cretaceous strata of the
Sergipe basin in northeastern Brazil by having a narrower
last whorl, a shorter penultimate whorl, and a less dra-
matiac rise to the adapical end of the outer lip. The exact
age of this Brazilian species is not known because of
imprecise locality information.

Etymology: Named for Edwin C. Allison, in recognition
of his important work on mollusks of the Alisitos For-
mation.

Tylostona? sp. indet.
(Figure 7)

Tylostoma (Tylostoma) mutabilis Gabb. Allison, 1955:428,
pl. 44, fig. 8.

Geologic age: Late Aptian.

Discussion: Only three specimens of this taxon are
known. They are all under 36 mm in height and from
UCMP loc. A-8317, which is in the upper member of the
Alisitos Formation, Baja California, Mexico. The largest
specimen is missing half of its shell, and Allison (1955:
pl. 44, fig. 8) illustrated the cross-section longitudinal
view of this shell. The abapertural side of this specimen
is illustrated (Figure 7) for the first time. This side of the
specimen, however, underwent considerable damage dur-
ing cleaning by others, and it is very hard to decipher its
morphologic details. The other two specimens are incom-
plete and also suffered loss of detail by improper cleaning
by others. It cannot be determined whether or not they
had internal varices. Allison (1955:428, pl. 44, fig. 8)
identified these three specimens as Tviostoma (Tylosto-
ma) mutabilis Gabb (1869:261-262, pl. 35, fig. 6a—c;
Carrefio et al., 1989:174, fig. 58k), a species primarily
known from middle Albian strata in the Potrero Forma-
tion, near Arivechi, Sonora, Mexico (Gabb, 1869; King,
1939). According to Carrefio et al. (1989), the where-
abouts of the type material of T. mutabilis is unknown.
The published illustrations are inadequate and unless to-
potypic material becomes available, the name is a nomen
dubiwa. The small amount of material at hand precludes
a determination as to whether these three specimens rep-
resent a small-sized species, or if they are just the tips of
Tylostoma allisoni, sp. nov. Insufficient morphologic in-
formation about these three specimens from the Alisitos
Formation makes their generic and specific assignments
uncertain.

Tylostoma? garzana (Anderson, 1958)
(Figures 8-10)
Phasianella garzana Anderson, 1958:162, pl. 73, fig. 5.

Diagnosis: Large Tylostoma? with shell inflated conical-
elongate, spire wide and high, spire whorls flattish, last
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Figures 8-13. Specimens coated with ammonium chlonde. All natural size. Figures 8-10. Tvlostoma? garzana (Anderson, 1958),
holotype CAS 28311.02, CAS loc. 28311. Figure 8. Apertural view. Figure 9. Left-lateral view. Figure 10. Abapertural view. Figures
11-13. Pictavia sautana Squires & Saul, sp. nov., holotype LACMIP 8127, “narrows’ of Silverado Canyon, Santa Ana Mountains,
Orange County, southern California. Figure 11. Apertural view. Figure 12. Right-lateral view. Figure 13. Abapertural view.

whorl rounded and smooth with growth lines weakly sin-
uous.

Description: Shell large (up to approximately 87 mm,
estimated, in height). inflated conical-elongate, and thick.
Shell height/shell diameter ratio approximately 2. Spire
wide and high. approximately one-third of shell height.
Pleural angle approximately 67°. Protoconch unknown.
Teleoconch whorls six (estimated), smooth. Suture im-
pressed. Spire whorls flattish. Last whorl convex, base
rounded. Anomphalous. Aperture lenticular, radial, ap-
proximately 56% of shell height: abapical end somewhat
excavated and slightly recurved. Growth lines mostly or-

thocline but prosocline on subsutural and basal areas,
with greatest deflection on last-whorl periphery.

Holotype: CAS 28311.02.

Dimensions of holotype: Specimen of 4.5 whorls, 80.1
mm height (upper spire missing), 44.2 mm diameter.

Type locality: CAS loc. 28311.
Geologic age: Late early to early late Maastrichtian.

Distribution: Moreno Formation, “*Garzas Sand’’ mem-
ber, Los Banos Creek, Merced County, northern Califor-
nia.
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Discussion: This species is known with certainty only
from the holotype, which shows good preservation. An-
derson’s illustration of it is highly misleading because,
although it appears to be an apertural view, it is actually
a left-lateral view with the aperture sketched in. The ho-
lotype does not show any evidence of having any varix-
like feature on the shell surface. Although this species is
very similar in overall shape and size to most high-spired
Tylostoma, the generic assignment is tentative because
when compared to what is normally found on high-spired
Tylostoina, the spire is wider, the growth line is more
sinuous, and there is no evidence of varices. In addition,
the abapical end of the aperture of 7.7 garzana is slightly
recurved. Attempts to find other. unequivocal specimens
of this species in museum collections were unsuccessful.

Elder & Miller (1993:15, 27, table 3) reported Phasi-
anella garzana from the *“Garzas Sand” member at
UCMP loc. A-4991. A single specimen was found in the
UCMP collection from this locality. The specimen is a
poorly preserved steinkern of an incomplete, late-stage
juvenile that shows no evidence of internal varices. Only
a small remnant of its shell is present, but no growth-line
information is evident. The aperture is also very poorly
preserved, and the shell, which measures 57.8 mm in
height, has been crushed. The specimen can only be ten-
tatively assigned to 7.7 garzana.

Tylostomna? garzana is similar, especially in terms of
overall shape and growth line, to Tylostoma miyakoense
(Nagao, 1934:247-249, pl. 34, figs. 1-7; pl. 35, figs. 1,
la—c; pl. 39, fig. 3; Kase, 1984:158-159, pl. 26, figs. 1—
4), from upper Aptian to lower Albian strata of north-
western Honshu, Japan (Kase, 1984). Tylostoma? garza-
na differs from 7. miyakoensis by having a slightly larger
size, a slightly narrower pleural angle, and a very slight
flexure in the growth line.

Tylostoma? garzana is also similar to 7. allisoni, sp.
nov. but differs from the new species by having flatter
spire whorls, a wider pleural angle, a less elongate teleo-
conch, a narrower aperture, and no varix on the shell
surface.

Family uncertain
Genus Pictavia Cossmann, 1925

Type species: Natica pictaviensis d’Orbigny, 1850a, by
original designation: Middle Jurassic (Bathonian), south-
eastern France.

Diagnosis: Shell medium-sized, elongate-oval conical,
whorls convex and occasionally subtabulate, spire high,
suture grooved to linear, umbilicus slitlike or obsolete,
aperture tangential, columellar lip bent over umbilical
area, umbilical slit open to concealed, growth lines pro-
socline.

Discussion: Cossmann (1925), Wenz (1941), and Cox
(1965) placed Picravia in family Naticidae. Kabat (1991:

434) briefly mentioned that he did not consider Picravia
to be a naticid, and he opined that its familial placement
is uncertain.

Pictavia shows variation in the depth of its suture.
Cossmann (1925) and Wenz (1941), who paraphrased
Cossmann'’s original description, reported a grooved su-
ture for Picatavia. Pictavia pungeus (Sowerby in Fitton,
1836; Kollmann, 1978:175-176, pl. 1, figs. 8-10), from
middle Albian to lower Cenomanian strata of Austria
(Kollmann, 1978), however, has a linear suture. The new
species described below also has a linear suture, albeit
slightly impressed.

Picravia also shows variation in the development of its
umbilical slit. In Cossmann’s (1925) description of Pic-
tavia, he mentioned that the columellar lip is bent over
or wrapped around the umbitlicus. He did not indicate that
a visible umbilicus is invariably present. In published il-
lustrations of species assigned by him to Pictavia, the
umbilical slit ranges from clearly present to completely
obscured (lacking?). Pictavia puugens, for example, men-
tioned in the above paragraph, has a relatively well de-
veloped, but short, umbilical slit. The Late Jurassic Pic-
tavia clio (d'Orbigny, 1850a:353; 1850b:199, pl. 292,
figs. 1, 2; Cossmann, 1925:pl. 5, fig. 9) has a long um-
bilical slit. Pictavia pictavieusis (d’Orbigny, 1850a:264;
1850b:191-192, pl. 289, figs. 8—10; Cossmann, 1925:pl.
7, fig. 4; Wenz, 1941:fig. 2924), the type species, has an
extremely narrow umbilical slit. The Early Jurassic Pic-
tavia miuuta (Terquem & Piette, 1865; Cossmann, 1925:
pl. 4, fig. 19) has its umbilical slit essentially obscured
by the slightly projecting inner lip. The Middle Jurassic
Pictavia bajocensis (d’Orbigny, 1850a:264, 1850b:189,
pl. 289, figs. 1, 3; Cossmann, 1925:pl. 5, figs. 22-23)
apparently has no umbilical slit. The Middle Jurassic Pic-
tavia lorierei (d’Orbigny, 1850a:264; 1850b:190-191, pl.
289, figs. 6, 7; Cossmann, 1885:pl. 16, figs. 36, 37) has
no umbilical slit. The new species described below has
no umbilical slit.

Pictavia santana Squires & Saul, sp. nov.
(Figures 11-13)

Diagnosis: Shell medium-sized, moderately slender and
elongate, last whorl with slight shoulder and slight basal
angulation, inner lip with thin callus, and growth lines
prosocline.

Description: Shell medium-sized (up to 46 mm, estimat-
ed, in height), elongate, moderately slender. and moder-
ately thick. Shell height/shell diameter ratio approximate-
ly 1.6. Spire high, approximately 31% of shell height.
Pleural angle approximately 57°. Protoconch and upper-
most spire unknown. Teleoconch whorls approximately
six (estimated), smooth. Suture slightly impressed to in-
dented. Spire whorls lowly convex. Last whorl rounded,
with slight shoulder and indented suture, producing some-
what subtabulate appearance; slight subangulation to
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base. Last whorl approximately 53% of shell height. An-
omphalous. Aperture elliptical, posteriorly constricted;
tangential, at 45° angle to shell axis of coiling. Inner lip
smooth and with moderately thin callus, adaxial margin
well delineated; callus becoming faint adapically. Outer
lip thin. Columella smooth. Growth lines prosocline.

Holotype: LACMIP 8127.

Dimensions of holotype: Specimen of four whorls,
height 44.7 mm (uppermost spire missing), diameter 27.5
mm.

Type locality: Exact location unknown but at the ‘‘nar-
rows” of Silverado Canyon, Santa Ana Mountains, Orange
County, southern California, 33°44'38"N, 117°38'30"W.

Geologic age: Late Turonian.

Distribution: LLadd Formation, most likely Holz-Baker
transition interval, Santa Ana Mountains, Orange County,
southern California.

Discussion: Only a single specimen is known of the new
species, and it shows good preservation. Stratigraphic in-
formation on the label accompanying the specimen indi-
cates that it is from the lower Holz Shale Member of the
Ladd Formation, Santa Ana Mountains. Based on the
silty, very fine-grained sandstone matrix inside its aper-
ture, it is most likely that the specimen is from the Holz-
Baker transition interval at the base of the Holz Shale
Member. This particular interval, as well as the immedi-
ately overlying and underlying beds, are of late Turonian
age (Saul, 1982, fig. 2).

The new species is most similar to the Middle Jurassic
Pictavia bajocensis (d’Orbigny, 1850a:264; 1850b:189,
pl. 289, figs. 1, 3; Cossmann, 1925:pl. 5, figs. 22, 23),
but the new species differs by having a narrower shell
and more elongate last whorl. The new species is also
closely similar to the Middle Jurassic Pictavia lorierei
(d’Orbigny, 1850a:264; 1850b:190-191, pl. 289, figs. 6,
7; Cossmann, 1885:pl. 16, figs. 36, 37), but the new spe-
cies differs by having a narrower and slightly higher
spire, a more cylindrical and nontabulate last whorl, and
an aperture with a rounded (rather than slightly project-
ing) abapical end.

Etymology: Named for the Santa Ana Mountains,
Orange County, southern California.

Genus Prisconatica Gabb, 1877

Type species: Lunatia pedernalis Gabb, 1869, non Na-
tica pedernalis Roemer, 1849, by original designation;
Early Cretaceous (middle Albian), near Arivechi, Sonora,
western Mexico.

Diagnosis: Shell large., elongate ovoid to tear-drop,
whorls overlapping and smooth, umbilicus small to ob-
solete, aperture radial, columellar lip narrow and raised,
growth lines generally prosocline.

Discussion: Kabat (1991:435) reported Prisconatica to
be of uncertain status, but he did not explain if he meant
familial and/or generic status. We believe that only the
familial placement is uncertain. Gabb (1877:277-278), in
his study of some Peruvian Cretaceous fossils, named
Prisconatica in order to include a number of Mesozoic
naticoid species ‘‘characterized by being almost always
of large size with very small, or entirely obsolete umbi-
licus, and in having the columellar lip always thinly en-
crusted.”

When Gabb (1877) proposed the genus name Priscon-
atica, he designated Natica pedernalis Roemer, 1849, as
the type species but referred to the better figure of it in
Gabb (1869:pl. 35, fig. 3). Most illustrations of Roemer’s
species appear to be of steinkerns which do not show the
external shape of the shell. They depict a large naticoid
form with tabulate whorls and a moderate umbilicus,
which does not agree with Gabb's description of Priscon-
atica as being elongate in shape with nontabulate whorls
and a small to obsolete umbilicus. Gabb’s description
agrees with his figure (Gabb, 1869:pl. 35, fig. 3) of Lun-
atia pedernalis from the Potrero Formation near Arivechi,
Sonora, Mexico. Gabb seems to have inferred that the
addition of shell material to Romer’s steinkern would re-
sult in a high spired (for a naticoid), elongate, nontabulate
form with a small umbilicus. Stanton (1947). however,
having compared many steinkerns from Texas, considered
that the whorl profile of Lunatia? pedernalis (Roemer)
was flattened posteriorly and that the specimen Gabb il-
lustrated should be assigned to Lunatia? praegrandis
(Roemer, 1849), on which the whorl profile is more even-
ly rounded. Subsequent workers mentioning the fauna
from the Arivechi area (e.g., King, 1939:1669) have re-
ferred to either Lunatia praegrandis or L. pedernalis.
Stanton’s revision of the identity of Gabb’s specimen

Figures 14-22. Specimens coated with ammonium chloride. All from GSC loc. 103851, unless otherwise noted.
Figures 14-22. Prisconatica hesperia Squires & Saul, sp. nov. Figures 14—16. Holytype RBCM.EH2003.003.0001,
X. 0.9. Figure 14. Apertural view. Figure 15. Right-lateral view. Figure 16. Abapertural view. Figure 17. Paratype
RBCM.EH2003.004.0001, X1, apertural view. Figures 18—19. Paratype RBCM.EH2002.015.0001, X1. Figure 18.
Apertural view. Figure 19. Abapertural view. Figures 20, 21. Paratype RBCM.EH2002.014.0001, X 0.9. Figure 20.
apertural view. Figure 21. Abapertural view. Figure 22. Paratype LACMIP 8128, LACMIP loc. 27199, X1, apertural

view.
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from Arivechi would appear to make Natica praegrandis
the type species of Prisconatica, but Gabb was clearly
aware of both of Roemer’s species. When describing
Prisconatica ovoidea Gabb, 1877, from Peru, he com-
pared it to both Prisconatica pedernalis and Prisconatica
praegraudis. 1t the large naticoid from the Potrero For-
mation near Arivechi is neither Natica pedernalis Roe-
mer, 1849 nor Natica praegraudis Roemer, 1849, then
Gabb’s 1877 citation of Gabb, 1869:pl. 25, fig. 3 as a
better figure of the type species of Prisconatica should
make Lunatia pederualis Gabb, 1869, non Natica ped-
ernalis Roemer, 1849, the type species of Prisconatica.

Genera that have been historically confused with Pris-
couatica are Lunatia Gray, 1847, Natica Scopoli, 1777,
and, to a lesser degree, Tylostoma. Although some work-
ers (Wrigley, 1949; Akers & Akers, 1997) reported that
Luunatia is a distinct or possibly distinct genus, many
modern workers (e.g., Erickson, 1974) have followed
Sohl (1960) and considered Lunatia to be congeneric with
Euspira Agassiz in Sowerby, 1838. The type species of
Euspira is Natica glaucinoides Sowerby, 1812, known
from the Paleogene of France and England (Majima,
1989), and Bandel (1999:150) advised that until the pro-
toconch of this species is known, Euspira cannot be put
into synonymy with Lunatia. Prisconatica differs from
Lunatia and Euspira by having a tear-drop shape and no
umbilical callus. In addition, shells of these other two
genera are usually smaller than those of Priscouatica.
Prisconatica differs from Natica by having a tear-drop
shape, a narrower umbilicus with no funicle, no sculpture
on the shell, and a much thinner inner lip callus. Pris-
conatica differs from Tylostoma by having a tear-drop
shape and, in most cases, an umbilicus, and by lacking
varices.

Pervinquiere (1912:46), who used the name Natica
(Prisconatica) praelonga Deshayes in Leymerie, 1842,
for an unfigured gastropod from Tunisia. is the only Old
World worker to use Prisconatica. An illustration by
d’Orbigny (1842:151-151, pl. 172, fig. 1), however,
shows that Natica praelouga, which is primarily known
from the Lower Cretaceous (Neocomian) of western Eu-
rope and South America (Weaver, 1931) differs signifi-
cantly from Prisconatica by having a shell with an elon-
gate rather than a tear-drop shape, tabulate and non-over-
lapping whorls, and a wide and deep umbilicus. Coss-
mann (1925:53) reiterated Pervinquiére’s citation, but
otherwise ignored the name Prisconatica. Wenz (1941:
1021) wrongly reported Pervinquiere (1912) as the author
of Priscouatica. Furthermore, he erroneously placed non-
tabulate Prisconatica in synonymy with Pseudoamaura
Fischer, 1885, which has strongly tabulate whorls, a deep-
ly and prominently channeled sutural area, and a wide
and prominent inner lip callus.

The name Prisconatica praelonga was used also by
White (1887:186. pl. 16, figs. 1-4) and Von der Osten
(191957:585, pl. 65, fig. 8) for Cretaceous gastropods

from northeastern Brazil and for Early Cretaceous gastro-
pods from Venezuela, respectively. Both of these so-
called Prisconatica praelonga differ from Prisconatica
by not having overlapping whorls nor a tear-drop shape.

A search of the literature revealed certain naticid spe-
cies that resemble Priscouatica, and they are discussed.
in ascending stratigraphic order, in the following state-
ments. Natica klingamauui Weaver (1931:374-375. pl.
42, figs. 279, 280) from Middle Jurassic strata in central
Argentina (Weaver, 1931), differs from Prisconatica by
having a taller and narrower spire, a less inflated last
whorl whose maximum convexity is located more ante-
riorly, and an umbilicus represented by an elliptical area,
rather than a long groove. Natica marcousana d’Orbigny
(1850a:59; 1850b:216-217, pl. 298, figs. 4, 5; Loriol &
Cotteau, 1868:32-34, pl. 3, fig. 11) from Upper Jurassic
strata in Yonne, France differs from Prisconatica by hav-
ing spiral sculpture and a much thicker inner lip callus.
Natica (Lunatia) omecatli Felix (1891:169, pl. 25, figs.
1, la) from Lower Cretaceous strata near Puebla, Mexico,
differs from Priscounatica by having a smaller shell, a
narrower upper spire, a much less inflated last whorl
whose maximum convexity is located more anteriorly, a
smaller aperture, and a much smaller and much narrower
umbilicus. Tylostoma globosum? Sharpe, reported and il-
lustrated by Pervinquiere (1912:53, pl. 4, fig. 10) from
lower Turonian strata in Tunisia, resembles Prisconatica
but differs from it by having a narrower and apparently
taller spire, a much less inflated last whorl whose maxi-
mum convexity is located more abapically, a smaller um-
bilicus, and a less projecting abapical end to the aperture.
In addition. Globiconcha (Phasianella?) reinondii Gabb
(1864:114, pl. 19, fig. 69) from Cretaceous strata near
Benicia, northern California, vaguely resembles Priscon-
atica. Gabb’s species is known from only an imperfect
cast, and he provided only a generalized line drawing of
the outline of the specimen. Examination of a plastohol-
otype in the LACMIP collection revealed that this gas-
tropod differs from Prisconatica by having a shell with
a moderately globose rather than a tear-drop shape, ap-
parently tabulate to subtabulate whorls, and a carina just
adapical of the midpoint of the last whorl.

Prisconatica hesperia Squires & Saul, sp. nov.
(Figures 14-22)

Diagnosis: Priscouatica with spire becoming wider with
increasing shell size, last whorl tear-drop shaped, umbi-
licus usually narrow or obsolete, aperture comma shaped,
and growth lines weakly sinuous.

Description: Shell medium-sized (up to 90 mm, estimat-
ed, in height), globose ovoid to tear-drop, smooth, and
thick. Shell becoming more globose with growth: shell
height/shell diameter ratio approximately 1.7 on juveniles
and approximately 1.3 on late-stage adults. Spire narrow,
slightly concave in profile, moderately low, becoming rel-
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atively lower with growth: spire height approximately
26% of total shell height on juveniles and approximately
14% on late-stage adults. Pleural angle becoming wider
with increasing shell size; approximately 62° on juveniles
and up to nearly 90° on mature adults. Protoconch un-
known. Teleoconch whorls about six, smooth. Suture ad-
pressed? Whorls overlapping nearly half-way. Spire
whorls flattish. Last whorl large, very inflated and tear-
drop shaped; maximum convexity either medially or
slightly anterior of medial point; base rounded. Umbilicus
usually present, narrow but distinct, and very small or
obsolete on some specimens. Aperture comma-shaped,
posteriorly somewhat constricted; aperture height usually
approximately 64% of shell height. Columella smooth.
Columellar lip narrow, smooth, and raised relative to um-
bilicus. Outer lip slightly tangential. Growth lines weakly
sigmoidal on periphery of last whorl, slightly prosocline
on remaining part of last whorl.

Holotype: RBCM.EH2003.003.0001 [= VIPM 170].

Dimensions of holotype: Specimen of 3.5 whorls, height
65 mm (upper spire missing), diameter 47 mm.

Type locality: GSC loc. 103851, 49°11'45"N, 124°06'00"W.

Paratypes: RBCM.EH2002.014.0001; RBCM.EH2002.
015.0001; RBCM.EH2003.004.0001 [= VIPM 180]; and
LACMIP 8128.

Geologic age: Late Santonian/earliest Campanian to early
Campanian.

Distribution: UPPER SANTONIAN/LOWERMOST
CAMPANIAN: Upper Haslam Formation at Brannen
Lake, west of Nanaimo, along east side of Vancouver
Island, British Columbia. LOWER CAMPANIAN: Fos-
sils derived from lower Campanian part of Ladd Forma-
tion (upper part of Holz Shale Member) and redeposited
in lower upper (possibly middle) Campanian basal con-
glomerate of Williams Formation, Schulz Member, Santa
Ana Mountains, Orange County, southern California.

Discussion: This species is known from 11 specimens:
10 from the Brannen Lake site, upper Haslam Formation,
and a single specimen from the Schluz Member (see be-
low). The Haslam Formation material ranges in shell
height from 35 mm (incomplete) to 85 mm (incomplete),
and some of the specimens have been compacted. The
largest specimen is shown in Figures 20, 21. Of the 10
Brannen Lake specimens, five have an umbilicus, al-
though the umbilicus on one of these specimens is very
narrow and slitlike (Figure 17). Four of the Brannen Lake
specimens have an obsolete umbilicus (e.g., Figure 18),
and the remaining one is missing that part of the shell.
An early adult specimen (Figure 22) of Prisconatica hes-
peria was collected from LACMIP loc. 27199. This lo-
cality equals locality F38 of Schoellhamer et al. (1981),
which is plotted, on their geologic map, in the basal part

of the lower upper (possibly middle) Campanian Schulz
Member. It is likely that the specimen represents re-
worked material from the underlying upper part of the
lower Campanian Holz Shale Member (see Saul, 1982).
This specimen has an umbilicus.

Prisconatica hesperia is most similar to Prisconatica
ovoidea Gabb (1877:278, pl. 39, fig. 7) from undiffer-
entiated Cretaceous strata near Ollon, Cajatamba Prov-
ince, central-coastal Peru, but the new species differs by
having a much less inflated last whorl, whose maximum
convexity is located more anteriorly, and an umbilicus.

The new species is similar to Prisconatica pedernalis
(Gabb, 1869:259-260, pl. 35, fig. 3), the type species of
Prisconatica, but the new species differs by having a tall-
er and narrower spire. nontabulate whorls. a less inflated
last whorl, a smaller aperture, an umbilicus, and no pa-
rietal callus.

Prisconatica hesperia is somewhat similar to Lunatia
pregrandis (Roemer, 1849:410; 1852, 42, pl. 4, figs. 6a,
b; Stanton, 1947:65-66, pl. 51, figs. 1, 2; Akers & Akers,
1997:157, fig. 151), most commonly found as steinkerns
in lower Albian strata of central Texas. The new species
differs from L. pregrandis by having a smaller shell, nar-
rower upper spire, nontabulate whorls, a much less in-
flated last whorl whose maximum convexity is located
more anteriorly, a comma-shaped rather than an auriform
aperture, and a narrower umbilicus.

Etymology: Named for Hesperia, one of the Hesperi-
des, or Nymphs of the Setting Sun, who lived in the ex-
treme west near the ocean.
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APPENDIX
LOCALITIES CITED

All quadrangle maps listed below are U.S.
Geological Survey maps.

3 CAS 28311. [= CAS 29116]. At large exposure of
sandstone crossing Los Banos Creek, 2.4 km
W of Bench Mark 307, middle of SW 1/4 of
NE 1/4 of section 12, T. 11 S, R. 9 E, Orti-
galita Peak NW Quadrangle (7.5 minute, 1969,
provisional edition, 1984), Merced County.
north-central California. Moreno Formation,
“Garzas Sand” member. Age: Late early to
early late Maastrichtian. Collector: A. Benni-
son, May, 1935.

GSC 103851. Lower shale quarry, Dumont Road,
southwest of Brannen Lake, just west of Na-
naimo, British Columbia, Canada (approxi-
mate coordinates 49°11’45"N, 124°06'00"W).
Upper Haslam Formation. Age: Late Santoni-
an/earliest Campanian. Collectors: G. Beard,
Peter Bock, Tom Cockburn, and Dr Joseph
Haegert, 1982 to 2001.

LACMIP 27199. Between Fremont Canyon and Oak
Flat along a S fork of Fremont Canyon at
about 567 m elevation, 107 m N and 320 m E
of SW corner of section 7, T. 4S, R. & W,
Black Star Canyon Quadrangle (7.5 minute,
1949), northern Santa Ana Mountains, Orange
County, southern California. Williams For-
mation, Schulz Member. Age: Early late (pos-
sibly middle) Campanian. Collectors: W. P. Po-
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UCMP

UCMP

penoe & J. E. Schoelhamer. November 28,
1951. [= loc. F38 in Schoellhamer et al.,
1981].

A-4491. Sandstone 76 m above base of ““Gar-
zas Sand,”” middle E 1/2 of section 2, T. 8 S,
R. 7 E, Bennett Valley, Orestimba Peak Quad-
rangle (7.5 minute, 1955). Stanislaus County,
north-central California. Moreno Formation,
“Garzas Sand” member. Age: Late early to
early late Maastrichtian. Collector: D. E Col-
lins, 1949.

A-8317, Shore of Punta China, approximately
2 km S of mouth of Rio de Santo Tomas,
northwestern Baja California, Mexico; poorly
sorted dark volcanic breccia overlying third
caprinid limestone downward from the top of
Punta China section. Alisitos Formation, upper
member. Age: Late Aptian. Collector: E.C. Al-
lison, early 1950s (see Allison, 1955:407, fig.
1).

UCMP

UCMP

A-8321. Shore of Punta China, approximately
2 km S of mouth of Rio de Santo Tomas,
northwestern Baja California, Mexico: gray
tuffaceous sandstone approximately 4 m strat-
igraphically above lowest caprinid limestone
= fourth such limestone downward from top
of Punta China section. Alisitos Formation,
upper member. Age: Late Aptian. Collector: E.
C. Allison, early 1950s (see Allison, 1955:407,
fig. 1).

A-8331, Shore of Punta China, approximately
2 km S of mouth of Rio de Santo Tomas,
northwestern Baja California, Mexico; gray-
green to brown tuffaceous siltstone approxi-
mately 10 to 15 m stratigraphically above low-
est exposures along south side of Punta China.
Alisitos Formation, upper member. Age: Late
Aptian. Collector: E. C. Allison, early 1950s
(see Allison, 1955:407, fig. 1).



